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ABSTRACT

Abstract: In this seminar, | will talk about how the extremely fast light, called “ultrafast”
laser, is used to investigate “exciting” quantum properties of van der Waals materials.
The key players are “symmetry” and “topology”, and they are parameterized as the
guantum degrees of freedom (DoF) in van der Waals (vdW) materials by the Berry
phase. Followed by an introduction about the ultrafast spectroscopy, focus will be
made on the following topics. (i) Non-excitonic valley Hall effect in a heterostructure
consisted of a monolayer TMD and 2D topological insulator. (ii) Exciton quantum
coherence in the symmetry-broken in TMD, manifested by the quantum beats and
optical Stark effect. (i) Finally, if time is permitted, | will introduce our THz
investigations on the transient dynamics of topological insulators.
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